Interactions between pyruvate carboxylase and other mitochondrial enzymes.
Although pyruvate carboxylase associated with both mitochondrial aspartate aminotransferase and malate dehydrogenase, it had a higher affinity for the amino-transferase. Furthermore, the aminotransferase enhanced dissociation of malate dehydrogenase from pyruvate carboxylase. Glutamate dehydrogenase did not associate with pyruvate carboxylase alone, but it apparently associated with the pyruvate carboxylase-aminotransferase complex, and malate dehydrogenase associated with the resulting ternary complex. Citrate synthase and other proteins tested did not associate with pyruvate carboxylase. However, citrate synthase associated with the pyruvate carboxylase-malate dehydrogenase complex. Apparently as a consequence of these heteroenzyme interactions, the rate of the pyruvate carboxylase reaction was slightly greater when coupled with malate dehydrogenase or both malate dehydrogenase and citrate synthase than when coupled with citrate synthase alone. In addition, in the presence of both coupling enzymes, the rate of conversion of pyruvate to citrate was higher than predicted on the basis of the Michaelis-Menten relationship of the two coupling enzymes. Therefore, binding of malate dehydrogenase to pyruvate carboxylase enhances pyruvate carboxylase activity. Association of citrate synthase with the malate dehydrogenase-pyruvate carboxylase binary complex does not alter activation of pyruvate carboxylase but results in citrate synthase being more reactive than free citrate synthase with oxalacetate.